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[57] ABSTRACT 
An electromechanical device such as a camera dia 
phragm control device includes a compensation means 
which compensates for a time lag from generation of a 
stop signal to actual stoppage of a movable member 
such as a diaphragm or a diaphragm drive member. The 
amount of compensation is varied in accordance with 
determination of the amount of the movement of the 
movable member from an initial end position to a posi 
tion where the movable member is to be stopped. In the 
case of automatic diaphragm control, the amount to be 
determined may be the steps from the full open position 
to a position corresponding to a diaphragm aperture to 
be determined. 

307/350, 360 12 Claims, 2 Drawing Figures 

6 7 440 42 
\——"_" _ '“—" *“_\- ' _ _ - — — — _ — " — ' * ‘ _ ‘ — “ “1 

\\ |I_____ _ _______| R 3 \ 
l :5 7' E r'ooumxr P 

| F-"~-*""-—‘---"' ---------- " 

| + ’ : : l4 7 

2 H3: 4 ' 0 : I I5’ 2 
: ‘I | l | k 
; 8”’ I { CONTROL 

1 9 : | 2' r i | : @A + 

|,.,L__________--J . g 26 - 
i l 
I l 
' | 

K; 
VGJMEE B 

IO/T'GENERATOR ill LXI-“n " " ‘ “' 



U.S. Patant May 3, 1983 Sheet 1 of2 4,381,889 



U.S. Patent May 3, 1983 Sheet 2 of 2 4,381,889 

. Kw 

may 

mpzmmzww \ M9359 5.24.6200 
_ _ _ _ _ _ _ 

.9 _ 

“E m 

_ 

_ ~¢0_ 66 6.828 _ 
.65 ouu? @855 _r 

m1 
mm 

NQE 



4,381,889 
1 

> CAMERA DIAPHRAGM APERTURE CONTROL 
DEVICE 

BACKGROUND OF THE INVENTION - I 

. "1. Field of the Invention _ 
The present invention generally relates to an electro 

mechanically controlled device and more particularly, 
although not speci?cally so limited, to an automatic , 
camera diaphragm aperture control device of the type 
which, while stopping-down the diaphragm ‘of an ob-‘ 
jective lens, measures therintensity of the light coming 
from’ an object to be photographed and having passed 
through the aperture, and stops the stop-down opera 
tion when the light measurement reaches a predeter 
mined relationship with a predeterminedvalue, thereby 
determining a diaphragm aperture. " 
_2. Description of the Prior Art ' 
There have been'marketed cameras equipped with 

the aforementioned type of diaphragm aperture control 
device, which employs an electromagnetic or electro 
mechanical mechanism to convert an electric signal into 
a mechanical motion. For aperture control, the dia 
phragm of the objective lens is rapidly stopped down 
from the full aperture towards the minimum aperture, 
and an electric signal is generated when the aperture 
reaches a desired value during the stopping-down of the 
diaphragm. In response to this electric signal, ‘the elec 
tromagnetic mechanism is actuated to stop the opera 
tion of a diaphragm aperture stopping-down member or 
,a member interlocked therewith thereby determining a 
diaphragm aperture. In this case, a slight time lag occurs 
between the generation of the electric signaland the 
time when the stopping-down member is actually re 
strained to stop its movement. This requires-the aper 
ture, stop signal tobe generated at a time equal to the 
time lag before the aperture reaches a desired value so 
that the aperture may be controlled to the desired value. 
However, since the aperture stop-down operation 

accelerates, the time lag to be estimated should be var 
ied in accordance with the rate of the stopping-down 
operation to determine the aperture more accurately. 
Japanese Laid-Open Patent Application No. Tokkai 
Sho 56-4125 discloses a diaphragm aperture control 
device which, to meet such requirements, varies the 
time interval to be estimated for the generation of an 
aperture stop signal before the actual arrestment of the 
diaphragm driving member, on the assumption that the 
.rate of aperture stopping-down is a function of the 
elapsed time from the start of the stop-down operation. 
The disclosed device has a circuit constructedsuch that 
a light measurement voltage representative of a suitable 
shutter speed for the measured object brightness, and a 
voltage signal representative of .a preselected shutter 
speed are applied to a voltage comparator, the output of 
which is inverted when these two, input voltages reach 
a predetermined relationship, thereby actuating an elec 
tromagnetic mechanism. In this circuit, a voltage signal 
with a value corresponding to each elapsed time is gen 
erated at a ‘plurality of predetermined elapsed time 
points from the aperture stop-down operation. The 
voltage of the last signal‘in each time interval between 
the elapsed time points is added, for example, to the 
voltage signal representative of the predetermined shut 
vter speed, so that the output of the voltage comparator 
may be inverted earlier by the time corresponding to 
the added voltage. ' U " 
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2 
As is. generally known, a wide variety of exchange 

able lenses are available to a single-lens re?ex camera. 
The device disclosed in the N0. Tokkai-Sho 56-4125, if 
made effective for such exchangeable lenses; requires 
the aperture stop-down characteristics of each of the 
exchangeable lenses to be the same. In an actual ex 
changeable lens system, however, the amount of stop 
ping-down from the full aperture with the displacement 
of a lens aperture stopfdown lever which is driven by 
the diaphragm drive member of a camera body, often 
varies with the type of lens. Consequently, the device is 
not applicable to the camera including such exchange 
able lens systems. - 

SUMMARY OF THE INVENTION 

Accordingly, the general object of the present inven 
tion is to provide an electromechanically controlled 
device for a camera wherein compensation is made for 
a time lag between the generation of a stop signal and 
the actual stoppage of a mechanical member, with 
changes in' the moving speed of the movable member 
being taken into account. 
Another object of the present invention is to provide 

a diaphragm aperture control device which is equipped 
with means for compensating for the delay of the opera 
tion of an electromagneticmechanism and which func 
tions even if the relationship between the displacement 
of a lens aperture stop-down lever and the amount of 
stopping-down of the diaphragm varies with different 
exchangeable lenses. 
The aperture control device according to the present 

invention is constructed such that the anticipated 
amount of diaphragm stopping-down movement is de 
tected immediately before the initiation of the dia 
phragm stopping-down operation to determine the 
amount of compensation for the delay as a function of 
the detected amount. When the difference between the 
two input voltages of a comparator, i.e., the voltage 
corresponding to the light intensity measured through 
the diaphragm aperture being stopped-down and a pre 
determined voltage, reaches the value corresponding to 
the determined amount of compensation, the output of 
the voltage comparator inverts to actuate the electro 
magnetic mechanism and determine a diaphragm aper 
ture. 
According to the present invention, the measurement 

of elapsed time from the start of the aperture stopping 
down operation is not needed, whereby it is irrelevant if 
the amount of 'the displacement of the aperture stop 
ping-down lever from its starting point at the time when 
the diaphragm stopping-down operation is actually 
initiated varies with the type of exchangeable lens. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and 'other‘objects, features and advantages 
of the invention are easily apparent from a consider 
ation of the following description of the preferred em 
bodiments of the best mode of carrying out the inven 
tion when taken in connection with the accompanying 
drawings wherein: . 

FIG. 1 is a circuit diagram of the ?rst embodiment of 
the present invention; and 
FIG; 2 is a circuit diagram of the second embodiment 

of the present invention. ' 
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_ DETAILED DESCRIPTION OF THE‘ 
I PREFERRED EMBODIMENTS 

. The embodiment shown in FIG. 1 is adapted for a 
lensqexchangeable camera with a shutter-speed priority 
automatic exposure control system which measures 
object brightness having passed through a camera ob 
jective lens and automatically determines a diaphragm 
aperture in accordance with the light measurement. For 
aperture control, the circuit ?rst detects whether or not 
the-number of anticipated steps for stopping-down ex 
ceeds one step corresponding to 1 EV in the APEX 
unit. In the case of the anticipated steps being less than 
one step, a comparison circuit generates‘ an electric 
signal for the interruption of the aperture stopping 
down when the difference between a voltage as a func 
tion'of the light measurement and a voltage correspond 
ing to a preselected shutter speed value reaches a volt 
age corresponding to, for example 0.2 of a step. In the 
case when the anticipated stepsexceeds one step, the 
comparison circuit generates an electric signal when the 
difference betweenthe two voltages reaches a voltage 
corresponding to, for example, 0.6 of a step. 

_ For generating an electric signal when the difference 
between the two voltage signals reaches a predeter 
imined value, a circuit such as shown in the above-men 
tioned No. Tokkai-Sho 56-4125 may be used which 
employs a voltage comparator having zero offset volt 
age and in which a predetermined voltage is added to 
one ‘of the two voltage signals being compared so that ' 
'the voltage sum will be one of the input signals of the 

t... 0 

25 

voltage comparators. In the circuit of FIG.v 1, a compar- ‘ 
ison: circuit, to'accomplishthe same effect, includes two 
voltage comparators respectively having exemplary 
offset voltages corresponding to 0.2 of a step and 0.6 of 
a step, and arranged such that either of the outputs of 
the voltage‘ comparators may) be selected depending 
!upon the anticipated number of steps of stopping-down. 

With reference to FIG. 1, the block 1 enclosed by a 
dotted line is a conventional light measuring circuit 
vwherein photodiode 5 is connected between a pair of 
inputs of operational ampli?er 4, and vdiodes 6vand 7 are 
serially connected in the feedback circuit'from the out 
.Zput to one 'of theinputs of operational ampli?er 4"to 
form a" photoelectric converter which generates at the 
output of the ampli?er a voltage signal proportional to 
the logarithm of the intensity of the light re'ceived'by 
photodiode 5 through objective lens (logarithmic com 
pression). The output of the photoelectric converter is 
connected with one of the inputs of operational ampli 
?er 7‘, with‘ the other input of the ampli?er being con 
nected with;a slider of potentiometer 8. Constant cur 
rent source 9 supplies constant current to potentiometer 
8. Theslider of potentiometer 8 isslidable in accordance 
with the ?lm speed setting. .Thus, operational ampli?er 
7’, potentiometer 8 and constant current source 9 form 
an‘ exposure calculation circuit which. generates at ter 
minal 44a a voltage as the sum of the voltage from the 
output of operational ampli?er 4_ andva voltage com 
mensurate with the set ?lm speed. As photodiode 5 
measuresobject light through the diaphragm aperture, 
the voltage at terminal 44a, i.e., the output voltage of 
light measuring circuit 1 corresponds to,‘ or represents, 
an exposure time suitable for the measured object 
brightness, the actual diaphragm aperture and the set 
?lm speed. I 

Constant voltage generator’ 10 is coupled with poten 
tiometer 11 to form manual shutter speed signal genera 
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tor 13, which produces a voltage signal corresponding 

' to a manually set shutter speed from slider 12 of potenti~ 
ometer 11. Y " 

Voltage comparator 14 includesan operational am 
pli?er having a predeterminedv offset voltage and func 
tions as a circuit to detect the anticipated number of 
steps of stopping-down. Non-inversion input terminal 
15 of voltage comparator 14 is connected to theoutput 
terminal of light measuring circuit 1, and inversion 
input terminal 16 is connected to output terminal 44b of 
manual ‘shutter speed signal generator 13. The voltage 
signal at the terminal 44b serves as a reference signal. 
The offset voltage. of the operational ampli?er of 

comparator 14 corresponds to one step (1 EV) and is 36 
mV at a temperature ‘of 25° C. The reason why the 
voltage per step corresponds to 36 mV is that light 
measuring circuit 1 uses two serially connected diodes 6 
and 7 for the logarithmic compression of the photoelec 
tric current. Voltage comparator 14 generates a “high” 
levelvoltage ‘when the input voltage level at non-inver 
sion'input terminal 15 is higher than 36 mV plus the 
voltage at inversion input terminal 16, and provides a 
“low” voltage when the input terminal 15 voltage is 
lower than 36 mV plus the voltage at the inversion 
terminal. To provide a 36 mV offset voltage, the ratio of 
the'areas of the emitters of two input transistors in com 
parator 14 having respective bases respectively con 
nected to the non-inversion and inversion input termi 
nals should be‘ made v1:4. This structure enables the 
equilibrium, of voltage comparator 14 to be reached 
when the voltage level at non-inversion input terminal 
15 is higher by 36 mV than the voltage at inversion 
‘input terminal 16. The output of voltage comparator 14 
is applied to latch circuit 17 and is stored therein in» 
response to a control signal generated by control circuit 
‘18 immediately before the diaphragm aperture is about" 
to be'stopped down. With switch 21 closed in response 
tot'he release operation of shutter button 22, control 
circuit 18 generates signals in the sequence required for 
the sequence control of the circuit. The circuit diagram 
of FIG. 1 ‘shows only the control terminals related to“ 
‘the present invention. 

Voltage comparators 23 and 24, which receive as 
input signals the output signals‘of light measuring cit-3: 
cuit 1 and ~manual shutter speed signal generator 13, are“ 
designed to have offset voltages of 6.4 mV and 19.2 mV,. 
respectively, corresponding to 0.2 and 0.6 of a step. The‘ 
offset voltage-providingmechanism for those compara 
tors is similar to that used in voltage comparator 14. In 
voltage comparator 23, the ratio of areas of the emitters 
of vtwo input transistors having respective bases con 

' nected to non-inversion input terminal 25 and inversion 

v60 

input terminal 26 is 1:1.32 in order to provide a 6.4 mV 
offset voltage, and in voltage comparator 24, the area 
ratio is 12.38 in order to provide a 19.2 mV offset volt 
age. , ' ' 

AND gates 30 and 31, and NOT circuit 29 together 
form a signal selection circuit which selects the outputs 
of voltage comparators‘ 23 and 24 in response to the 
output of latch circuit 17. When the output of latch 
circuit 17 is a “low” level voltage, NOT circuit 29 pro 
vides a “high” level voltage to input terminal 32 of 
AND gate 30, which allows the output signal of voltage 
comparator 23 to pass. When the output of latch circuit 
17 isa “high” 'level voltage, AND gate 31 passes the 
output signal of voltage comparator 24. The inputs of 
NOR gate 36 receive the output signals of AND gates 
30 and 31 and control circuit 18, and generates a “high” 
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level voltage only when these three input signals are all 
at “low” levels. Control circuit 18 inverts the output 
voltage at output terminal 20 from a “high” to a “low” 
level when latch circuit 17 latches the output of voltage 
comparator 14. While control circuit 18 is generating a 
“high” level voltage from output terminal 20, NOR 
gate 36 produces a “low” level voltage independently 
of the outputs of AND gates 30 and 31. During this 
period, therefore, transistor 37 remains off. After the 
voltage at output terminal 20 has been inverted to a 
“low” level, the output voltage of NOR gate 36 be 
comes “high” to turn on transistor 37 when the output 
voltages of AND gates 30 and 31 are all at a “low” 
level. 
A circuit 46 including transistors 37 and 38, electro 

magnet 39, capacitor 40 and resistor 41, is a conven 
tional diaphragm restraining device which restrains the 
driving member for diaphragm 3. Electromagnet 39 
includes a permanent magnet as a part of the core to 
attract and hold an armature member, which is inter 
locked with a diaphragm restraining claw, thereto 
against the action of a spring by the force of the perma 
nent magnet before the diaphragm is restrained. When 
transistor 38 is turned on, capacitor 40 is discharged 
through the coil of electromagnet 39, and this discharge 
current counteracts the attraction force of the perma 
nent magnet acting on the armature member, which is 
then released from the electromagnetic core to actuate 
the diaphragm restraining claw and stop the diaphragm. 
Transistor 38 turns on instantly when the output volt 
age of voltage comparator 23 changes from a “high” to 
a “low” level. However, a time lag occurs during which 
diaphragm 3 is slightly stopped down further, before 
the armature member is released from the electromag 
netic core and the diaphragm stop-down member is 
arrested by the diaphragm restraining claw after transis 
tor 38 has turned on. 
Exposure time control circuit 42 provides an expo 

sure time corresponding to the output signal of light 
measuring circuit 1 as a function of the light coming 
from an object and passing through the diaphragm aper 
ture determined as explained above. The exposure time 
control circuit to be used here may be either the type 
which stores the output signal of light measuring circuit 
1 to provide an exposure time based on the stored value 
or the type which measures the light reflected from the 
leading shutter curtain and the ?lm surface under expo 
sure. - 

The operation of the above discussed circuit is now 
described. Assume that the circuit is ready for photog 
raphy with the camera aimed at a desired object and the 
shutter speed being manually set to, for example, 1/125 
second. Also assume that, when diaphragm 3 is fully 
open, the output voltage of light measuring circuit 1 
corresponds to a shutter speed of l/ 1000 second which 
is three steps higher than the voltage corresponding to 
the manually selected shutter speed of l/ 125 second. In 
this case, the anticipated number of steps of diaphragm 
stopping-down is 3, so that voltage comparator 14 gen 
erates a “high” level voltage. With shutter button 22 
depressed to close switch 21 for photography, a “high” 
voltage pulse is generated for one millisecond from 
output terminal 19 of control‘ circuit 18. In response to 
the pulse, the output signal-of voltage comparator 14 is 
stored in latch circuit 17. A diaphragm stop-down 
mechanism (not shown) is actuated simultaneously with 
the generation of the pulse to start the drive of a dia 
phragm stop-down lever, and at the-same time, the 
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output voltage of output terminal 20 is inverted from a 
“high” to a “low” level. At this time, as voltage com 
parators 23 and 24 initially generate “high” level volt 
ages, but latch circuit 17 generates a “high” level volt 
age, the output of voltage comparator 24 is transmitted 
through AND gate 31 to NOR gate 36. 
As diaphragm 3 is stopped down, the output voltage 

of light measuring circuit 1 decreases. In the embodi 
ment of FIG. 1, the amount of the compensation for the 
delay of .diaphragm stoppage differs by a slow and fast 
aperture-stop-down speed range under the assumption 
that the aperture stop-down speed is slower with dia 
phragm 3 stopped down by one step from the full aper 
ture and the speed increases with the diaphragm being 
stopped-down beyond one step. When the output volt 
age of light measuring circuit 1 which decreases with 
the diaphgram aperture being stopped-down, reaches a 
level which is 0.6 of a step higher than a voltage corre 
sponding to a manually set shutter speed, the output 
voltage of voltage comparator 24 is inverted from a 
“high” to a “low” level to actuate electromagnet 39. 
Thus, the stop-down operation of diaphragm 3 is re 
strained after the lapse of a short time from the inver 
sion of the output from voltage comparator 24. As de 
scribed earlier, the inversion of comparator 24, i.e. gen 

" eration of a diaphragm stoppage signal is brought about 

30 

45 

50 

55 

65 

earlier in view of the delay in the operation of the dia 
phragm restraining mechanism, whereby the diaphragm 
aperture is determined to a value substantially corre 
sponding to a desired value. Theexposure time is then 
controlled in response to the object light passing 
through the determined aperture. 
When theanticipated steps of stopping-down are less 

than one step, a “low” level voltage is generated from 
voltage comparator 14, and a “high” level voltage is 
applied to input terminal 32 of AND gate 30. Conse 
quently, the output signal of voltage comparator 23 is 
selected in this case. Upon stopping-down of the dia 
phragm, the diaphragm restraining mechanism is actu 
ated to determine the diaphragm aperture when the 
difference between the output signal of light measuring 
circuit 1 and a voltage signal corresponding to a manu 
ally set shutter speed reaches a value corresponding to 
0.2 of a step. 

In the embodiment described above, the anticipated 
steps of diaphragm stopping-down are discriminated 
with respect to two ranges thereof by voltage compara 
tor 14 which has an offset voltage corresponding to one 
step to detect whether the anticipated steps are over or 
under one step. However, the present invention is not 
restricted to this speci?c number of ranges but may 
include further voltage comparators which receive as 
inputs to compare the output signal of light measuring 
circuit 1 and a manually set shutter speed signal for 
more detailed detection of the anticipated number of 
stopping-down steps. In this case, voltage comparators 
having offset voltages different from those of compara 
tors 23 and 24 should be provided in addition to the 
latter comparators such that one of the comparators 23 
and 24 and additional ones may be selected in accor 
dance with the amount of the output signal of the light 
measuring circuit and the voltage commensurate with a 
manually set shutter speed. 

Furthermore, in place of the manual shutter speed 
signal, a program control signal may be used which is 
produced for a programmed exposure control, in accor 
dance with the output signal from the light measuring 
circuit. The circuits for producing the program control 
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signal are shown in US. Pat. Nos. 4,174,160 and 
4,213,682. 
FIG. 2 shows another embodiment of the present 

invention adapted for the same type of camera as the 
embodiment of FIG. 1, but wherein the reference signal 
is a program controlsignal and two different voltages 
are selectively added to the program control signal 
before it is applied to an input of a single comparator in 
place of the selection of a pair of comparators 23 and 24 
in the FIG. 1 circuit. 
More speci?cally, with reference to FIG. 2 wherein 

the same reference numerals are used for the same ele 
ments as those of FIG. 1, a photoelectric converter 
including photodiode 5, series diodes 6 and 7, and oper 
ational ampli?er 4, generate a voltage signal propor 
tional to the logarithm of the intensity of light received 
by photodiode 5 through camera objective 2 and the 
aperture of diaphragm 3. Operational ampli?er 7’ and 
potentiometer 8 add to the voltage signal an additional 
voltage commensurate with a set ?lm speed so that the 
voltage at the output of ampli?er 7' represents a shutter 
speed suitable for the measured light intensity, the set 
?lm speed and the diaphragm aperture through which 
the light is measured. The diaphragm aperture is fully 
open at the initial stage of operation. 

Potentiometer 50 is fed with a constant current by 
constant current generator 9’ which is also connected 
with potentiometer 8. Slider 51 of potentiometer 50 is 
slidable in accordance with diaphragm aperture value 
or F-stop number presetting as is well known per se 
such that at the slider is generated a voltage lower than 
that at the output of ampli?er 7’ by a voltage corre 
sponding to the steps of diaphragm stopping down from 
the full open position to the position commensurate 
with the set diaphragm aperture value. In other words, 
the voltage at slider 51 corresponds to a shutter speed 
suitable for the measured light intensity, the set ?lm 
speed and the preset diaphragm aperture value when 
the light is measured through the full open diaphragm 
aperture. I 

The voltage at slider 51 is applied through buffer 
circuit 52 to one end of a voltage divider which in turn 
includes series connected resistors 54 and 55. The other 
end of the voltage divider is connected to the output of 
constant voltage generator 53 which generates a con 
stant voltage corresponding to the highest shutter speed 
available with the camera, for example 1/1000 second. 
Thus, at the node 56 between resistors 54 and 55 is 
generated the sum of the voltage at the output of buffer 
52 and a fraction of the voltage across the voltage di 
vider. The ratio of the fraction to the whole voltage 
across series resistors 54 and 55 depends on the resis 
tances thereof. If the resistances are equal to each other, 
the voltage at the node is the voltage at the output of 
buffer 52 plus half the voltage difference across the 
voltage divider. The voltage at node 56 is utilized as a 
program control signal, which in turn is applied to stor 
age capacitor 58 through storage switch 57. Switch 57 is 
opened just before the commencement of diaphragm 
stop-down operation to store the voltage at node 56 at 
that moment in storage capacitor 58. - 
Comparator 14, ?ip-?op 17’ and control circuit 18 

function in the same manner as in FIG. 1 but ?ip-?op 
17' generates inverted outputs. It is noted that to the 
inverting input terminal 16 of comparator 14 is applied 
the stored voltage in place of the voltage corresponding 
to a manually set shutter speed of FIG. 1. Further, ,it 
will be easily appreciated that the circuit may be modi 
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?ed so as to connect the inverting input terminal 16 
selectively to the storage capacitor 58 for programmed 
exposure control and to the slider 12 of FIG. 1 for 
manual shutter speed control. The stored voltage in 
storage capacitor 58 is also applied through buffer cir 
cuit 64 and voltage adding circuit 60 to 63 to non 
inverting input terminal 67 of voltage comparator 66. 
Inverting input terminal 68 of comparator 66 is con 
nected to the output of light measuring circuit 1 
through line 59. The offset voltage of comparator 66 
may be zero. _ 

With reference to the voltage adding circuit, a pair of 
constant current generators 61 and 62 are parallelly 
connected with resistor 63 while transistor 60 is con 
nected in series with constant current generator 62. The 
emitter of transistor 60 and the other end of constant 
current source 61 is connected to a voltage source +V. 
The base of transistor 60 is connected to the ?ip-?op 17 ' 
so that when the output of ?ip-?op 17’ is a low level, 
transistor 60 is rendered conductive to cause current 
supply from both constant current source 61 and 62 to 
resistor 63. Thus, a larger voltage across resistor 63 is 
added to the stored voltage before it is applied to input 
terminal 67 of comparator 66. When the output of ?ip 
flop 17’ is at a high level, transistor 60 remains non-con 
ductive so that only the current of constant current 
source 61 is fed to resistor 63 whereby a smaller voltage 
is added to the stored voltage. The voltage across resis 
tor 63 may, for example, correspond to 0.6 of a step 
when current is supplied from both current sources 61 
and 62, and correspond to 0.2 of a step when current is 
supplied from only current source 61. 
The output of comparator 66 is connected through 

line 70 to an input of AND gate 69, the inverted input 
thereof being connected to control circuit 18. The out 
put of AND gate 69 is connected to diaphragm restrain 
ing circuit 46 which has the same structure as the dia 
phragm restraining device 46 in FIG. 1. In response to 
a high level signal from AND gate 69, diaphragm re 
straining circuit 46 energizes the coil of electromagnet 
39 to actuate a diaphragm arresting member - (not 
shown) and stop the diaphragm stopping-down opera 
tion. Shutter control circuit 42 is connected to line 59 
and is actuated upon initiation of shutter opening opera 
tion which is effected after the determination of a dia 
phragm aperture. Thus, shutter control circuit 42 re 
ceives the output of light measuring circuit 1 while it 
measures the object light through a determined dia 
phragm aperture. 
With the above construction, at the initial stage of 

operation, the diaphragm aperture is fully open, switch 
21 is open and switch 57 is closed. Thus, comparator 14 
compares the output voltage of light measuring circuit 
1 which represents a shutter speed suitable for the fully 
open diaphragm aperture, and the ‘voltage from the 
node 56 which represents a shutter speed to be con 

_ trolled. Hence, the voltage difference between the in 
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puts 15 and 16 of comparator 14 represents steps of 
diaphragm stopping down from the full open position to 
an aperture position designated by the program control 
signal. If the voltage difference is larger than the volt 
age corresponding to one step, the output of compara 
tor 14 is a high level. When switch 21 is closed in re‘ 
sponse to a shutter release operation, control circuit 18 
applies a pulse signal to ?ip-?op 17’ which in turn gen 
erates a low level signal from its output to make transis 
tor 60 conductive. At the same time, the voltage at 
terminal 20 is inverted to a low level. When diaphragm 
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3 is actuated, comparator 66 compares the output volt 
age of light measuring circuit 1 which measures an 
object'light ‘through the diaphragm aperture being 
‘stopped-down, with the sum of the voltage stored in 
‘storage capacitor 58 and the voltage across resistor‘ 63 
to which ‘current is supplied from both constant current 
sources 61 and 62 due to the conductivity of transistor 
60. When the voltage at ‘terminal 68 reaches the voltage 
at terminal 67, i.e., when the voltage difference between 
the voltage stored in storage capacitor 58 and the out 
put voltage of light measuring circuit 1 reaches the 
voltage across resistor 63, e.g., corresponding to 0.6 of 
a step, comparator 66 inverts its output to a high level. 
As the voltage at terminal 20 has been a low level to 
open-AND gate 69, the high level output from compar 
ator 66 is fed to diaphragm restraining circuit 46 to 
actuate electromagnet 39 and stop diaphragm 3. 
When ‘the voltage difference between terminals 15 

and 16 is notlarger than‘the voltage corresponding to 
one step; at the ?rst stage of operation, comparator l4 . 
generates a low level output, and ?ip-?op'17’ generates 
a high level'signal to block transistor 60 so that only the 
current" source 61 supplies current to resistor 63. In this 
case, comparator 66 invertsv its output voltage to a high 
level when the difference between the output voltage of 
light measuring circuit 1 and the voltage stored in stor 
age capacitor 58 reaches the smaller voltage across 
resistor 63, e.g., corresponding to 0.2 of a step. 
Although the present invention has been described 

with respect to two embodiments which are adapted for 
diaphragm control devices of the type wherein light 
from an object to be photographed is measured through 
the diaphragm aperture being stopped-down, the appli 
cation of the invention is not limited to such application 
but may be extended to other types of exposure control 
systems and even to automatic focusing systems insofar 
as they include- a movable member which is to be ar 
rested by an electromechanical device in response to an 
electric signal with a time lag occurring between the 
generation of the electric signal and the actual stoppage 
of the movable member. 

It is to be understood that the forms of our invention 
herein shown and described are to be taken as preferred 
examples of the same and that various changes in the 
elements, circuit portions and arrangement may be re 
sorted to without departing from the spirit of our inven 
tion or the scope of the subjoined claims. 
What is claimed is: 
1. A camera exposure control device comprising: 
a diaphragm member movable from an initial end 

position towards a terminal position to change 
diaphragm aperture; 

light measuring means for measuring, through the 
diaphragm aperture, light from an object to be‘ 
photographed and generating a ?rst signal as a 
function of the measured light, said ?rst signal 
changing with the change of said diaphragm aper 
ture; 

reference means for generating a reference signal; 
comparison means for comparing said ?rst signal 

with said reference signal and generating a stop 
signal when the difference between said .?rst and 
reference signals reaches a selected one of a plural 
ity of given values; ' 

electromagnetic stop means responsive to said stop 
signal for stopping the movement of said dia 
phragm member to determine the aperture thereof; 
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10 
means for determining, before the actuation of said 
diaphragm member, the amount of movement of 
said diaphragm member from said initial end posi 
tion to a position-where it is to be stopped by said 
stop means, and generating a control signal in ac 
cordance with the determined amount; and 

selection means responsive to said control signal for 
selecting the one of said given values at which the 
stop signal is generated. 

2. A camera exposure control device as claimed in 
claim 1 wherein said light measuring means includes a 
photo-electric converter for generating a second signal 
commensurate with the intensity of the measured light, 
means for generating a third signal commensurate with 
a set ?lm speed and an exposure calculation means for 
making an exposure calculation with said second and 
third signals and generating, as said ?rst signal, a ?rst 
exposure signal representative of a shutter speed suit 
able for :the measured light intensity, the set ?lm speed 
and the diaphragm aperturethrough which the light is 
measured, and said reference means generates, as said 
reference signal, asecond exposure signal representa 
tive of a shutter speed desired to be actually brought 
about. _ 

3. A'camera exposure'control device as claimed in 
claim 2 wherein said reference means includes means 
for generating, as said second exposure signal, a signal 
commensurate with a manually set shutter speed. 

4. A camera exposure control device as claimed in 
claim 2 wherein said reference means includes means 
coupled with said photoelectric converter for generat 
ing, as said second exposure signal, a signal correspond 
ing to a shutter speed given as a function of the mea 
sured light intensity in accordance with a predeter 
mined program. 

5. A camera exposure control device as claimed in 
claim 2 wherein said determining means includes a ?rst 
comparator coupled with said light measuring means 
and said reference means for detecting whether the 
difference between said ?rst and second exposure sig 
nals is larger or not than a predetermined value, said 
comparison means includes a second comparator for 
generating the stop signal when the difference between 
said ?rst and second exposure signals reaches a ?rst 
predetermined value, and a third comparator for gener 
ating the stop signal when the difference between said 
?rst and second exposure signals reaches a second pre 
determined value, and said selection means selects one 
of said second and third comparators in response to the 
control signal from said determining means. 

6. A camera exposure control device as claimed in 
claim 5 wherein said ?rst, second and third comparator 
have respective offset voltages for the difference detec 
tions. 

7. A camera exposure control device as claimed in 
claim 2 wherein said comparison means includes means 
for adding one of a plurality of given voltages to one of 
said ?rst and second exposure signals and generating a 
fourth signal as the sum thereof, and a comparator for 
comparing said fourth signal with the other of said ?rst 
and second exposure signals, said selection means is 
coupled with said means for adding to select one of the 
voltages in accordance with said control signal. 

8. A control device for a photographic camera com 
prising: 

a movable member movable from an initial end posi 
tion towards a terminal position; 
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a signal means for generating a variable signal which 
varies with the movement of said movable mem 

her; 
a reference means for generating a reference signal; 
comparison means for comparing said variable and 

reference signals and generating a stop signal when ' 
the difference between the signals reaches a se 
lected one of a plurality of given values; 

electromechanical means for stopping the movement 
of said movable member in response to said stop 
signal; 

means for determining, before the actuation of said 
movable member, the amount of movement of said 
movable member from said initial end portion to a 
position where it is to be stopped by said electro 
magnetic means, and generating'a control signal in 
accordance with the determined amount; and 

' selection means responsive to the control signal for 
1 selecting the one of said given value at which the 
- stop signal is generated. 

'~ 9. A control device for a photographic camera as 

claimed in claim 8 wherein said determining means 
includes a comparator for comparing with said refer 
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ence signal the variable signal at the time before said 
movable member is actuated. 

10. A control device for a photographic camera as 
claimed in claim 9 wherein said comparison means in 

. cludes a plurality of comparators respectively coupled 
with said signal means and said reference means and 
arranged to generate the stop signal when the difference 
between said variable and reference signals reaches 
values that are different from each other, and said selec! 
tion means is coupled with said determining means to 
select one of the comparators in accordance with the 
control signal. 

11. A control device for a photographic camera as 
claimed in claim 10 wherein the comparators of said 
comparison means have given offset voltages that are 
different from each other. 

12. A control device for a photographic camera as 
claimed in claim 8 wherein said comparison means in 
cludes means for adding one of a plurality of given 
amounts of an electric parameter to one of said variable 
and reference signals and generating a sum signal as a 
result of the addition, and a comparator for comparing 
the sum signal with the other of said variable and refer 
ence signals. 
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